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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on July 1 1 , 2005 has 
considered by the examiner. 

Claim Objections 

2. Applicant is advised that should claims 1 and 17 found allowable, claims 4-5 and 
20-21 will be objected to under 37 C.F.R. 1.75 as being a substantial duplicates thereof. 
When two claims in an application are duplicates or else are so close in content that 
they both cover the same thing, despite a slight difference in wording, it is proper 
allowing one claim to object to the other as being a substantial duplicate of the allowed 
claim. See MPEP § 706.03(k). 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 2-3, 6, 18-19 and 22 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject 
matter, which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. 
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As per claims 2, 6, 18 and 22, It is understood from the specification (see 
PGPUB # US 2004/0215895 A1 (all references made to specification during this office 
action are with respect to this publication), paragraphs [0223] - [0225]) that specific 
coherency unit is either "mapped coherency unit" or "non-mapped coherency unit". But 
specification failed to provide specific reasons, why specific coherency unit is "mapped" 
or "not-mapped" by the node? Further, the paragraphs [0242] - [0243] teaches that 
"active device D1's RTO request may be conveyed by the address network in 
requesting node 140R in either BC or PTP mode (e.g. indicated by a mode table)", and 
further in paragraph it is taught that "non-mapped" (or mapped) coherency is conveyed 
in broadcast (or point-to-point) mode. It will be difficult to one having ordinary skill in the 
art to ascertain why particular coherency is mapped/not-mapped by the memory system 
and why it is conveyed in BC/PTP mode by the address network? 

Claims 3 and 19 are also rejected due their dependency on rejected claims 2 and 

18. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

6. Claims 1 and 17 recite the limitations "an address network" and "address 
packets" in lines 7, 12 and 7, 1 1 respectively. There is insufficient antecedent basis for 
these limitations in the claims. 
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Claims 2, 4, 18 and 20 recite the limitation "the address network" in lines 3, 4, 1- 
2, and 1-2 respectively. There is insufficient antecedent basis for this limitation in the 
claims. 

Claims 5, 6, 21 and 22 recite the limitation "the additional address network" in 
line 1. There is insufficient antecedent basis for this limitation in the claims. 

Claims 7 and 23 recite the limitation "the address network" in line 4. There is 
insufficient antecedent basis for this limitation in the claims. 

Claims 8 and 24 recite the limitations "address packets" and "the address 
network" in lines 3, 5 and lines 3, 4 respectively. There is insufficient antecedent basis 
for these limitations in the claims. 

Claim 1 1 recites the limitations "an address packet" and "the address packet" in 
lines 1 and 3. There is insufficient antecedent basis for these limitations in the claim. 

Claim 12 recites the limitations "the address packet", "a memory subsystem", 
"address packets" in lines 3, 4 and 6. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim 14 recites the limitation "an address packet" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 27 recites the limitations "an address packet" and "the address packet" in 
lines 2 and 3. There is insufficient antecedent basis for these limitations in the claim. 

Claim 28 recites the limitations "an address packet", "a memory subsystem", "the 
address packet" and "address packets" in lines 2, 3 and 6. There is insufficient 
antecedent basis for these limitations in the claim. 
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Claim 30 recites the limitation "an address packet" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-2, 4-6, 10, 15-18, 20-22, 26 and 31-32 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hagersten et al. (5,864,671) (Hagersten herein 
after). 

As per claim 1,4-5, 16-17, 20-21 and 32, Hagersten teaches a system (fig. 1), 
comprising: 

a plurality of nodes (fig. 1, items 100, 102 etc.), wherein each node of the 
plurality of nodes includes a plurality of active device coupled by an address network; 
an inter-node network configured to convey communications between plurality of nodes 
(col. 1, lines 15-24 and lines 44-52). 

Hagersten fails to teach an address network in a node configured to convey 
address packets in broadcast mode and a different address network in a different node 
configured to convey address packets in point-to-point mode, but Hagersten teaches 
different nodes with different configurations (i.e. different number of processors and 
memory system per node, col. 1, lines 44-57). Hagersten also teaches advantages and 
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disadvantages of broadcast/point-to-point protocols in different number of active devices 
(i.e. processors and memories) (col. 2, lines 23-36 and lines 56-60. Also it is well known 
in the art that different protocols works better depending upon the size of the nodes, i.e. 
broadcast in small number of devices and point-to-point in large number of devices, see 
present application specification, paragraphs [0007]-[0010]). Hagersten teaches each 
node with different configurations (i.e. varying number of active devices) as explained 
above and thus it would have been obvious to one having ordinary skill in the art at the 
time of the invention to configure some nodes conveying address packets in broadcast 
mode and some nodes conveying address packets in point-to-point mode to improve 
performance of the nodes and hence system. 

As per claims 2, 6, 18 and 22, Hagersten fails to teach non-mapping/mapping 
coherency unit, but teaches conveying all the address packets in "the node'7" the 
different node" {this limitation "the node" (or "different node") maps to a node(s) of claim 
1, conveying address packet in broadcast (or "point-to-point") mode}, which inherently 
teaches conveying non-mapped/mapped address packets in broadcast/point-to-point 
modes respectively in respective networks. (With respect limitation of non- 
mapping/mapping, it is not disclosed in specification how to ascertain why the 
coherency units are mapped/non-mapped, it is understood as, if there is enough space 
in the memory, the global packet is mapped and if not enough space the node may not 
map the packet in local memory). 
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As per claims 10 and 26, Hagersten teaches node includes directory with 
plurality of entries corresponding to different coherency units mapped a memory 
subsystem included in the node, wherein each entry contains an indication of whether a 
cached copy of a corresponding coherency unit has been created in one or more of the 
plurality of active devices included in the node (col. 2, line 63 - col. 3, line 15, col. 3, 
lines 30-43). 

As per claims 15 and 31 , Hagersten teaches different access rights (col. 3, lines 
10-29) and different transactions to obtain ownership of the data (i.e. RTO or "read-to- 
own" with intent to change the data, RTS or "read-to-share") (col. 3, lines 30-36). 
Hagersten also teaches that RTO changes ownership of packet with the RTO request 
(col. 3, line 65 - col. 5, line 20). Hagersten fails to explicitly teach change of ownership 
does not occur during RTS transaction (col. 5, line 50 - col. 6, line 21). The change of 
ownership (RTO transaction) of packet requires the other nodes in the network to 
invalidate their copies and send acknowledgement to requesting node of invalidation, 
which creates some traffic in the network. As per RTS transactions, an active device 
willing to share the data but not intent to change the data and do not require ownership 
during that transaction, thus it would have been obvious to one having ordinary skill in 
the art at the time of the invention not to change the ownership of the packet during 
RTO transaction to reduce network traffic and hence improved system. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 3, 14, 19 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hagersten et al. (5,864,671) (Hagersten herein after) as applied to 
claims 1-2 and 17-18 above, and further in view of Hagersten et al. (5,887,138) 
(Hagersten #2 herein after). 

As per claims 3 and 19, Hagersten teaches all limitations of claims 1-2, 10, 17-18 
and 26 above and further teaches an interface with directory, which communicates to all 
the nodes and directory, keeps records of the packets (fig. 3, col. 3, lines 3-9). 
Hagersten also teaches sending coherency unit to home node (col. 4, lines 8-20). 
Hagersten fails to teach interface with outstanding queues. Hagersten #2 teaches 
interface with queues (fig. 2, items 72, 74 and fig. 3, items 92, 94, 96), which stores 
transactions (col. 11, lines 25-28). It would have been obvious to one having ordinary 
skill in the art at the time of the invention to provide interface with transaction queues as 
taught by Hagersten #2 in the system of Hagersten to provide ordered transactions 
(Hagersten #2, col. 11, line 29 -col. 12, line 35). 

As per claims 14 and 30, Hagersten #2 teaches a system interface (i.e. mode 
unit) determines the transmission protocols depending on several conditions, including 
whether a coherency request is directed toward a local or global address. Hagersten #2 
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discloses that his interface uses several indications such as, whether the address is 
global or local or there is a copy of requested memory block in additional local 
memories in the other global units (col. 5, lines 21-25), access rights of the unit in 
question (col. 16, lines 22-28). The information in an MTAG table (fig. 3, item 68) is used 
to determine access rights (col. 16, lines 10-25). It would have been obvious to one 
having ordinary skill in the art at the time of the invention to convey packets based on 
an address of the packet because as taught by Hagersten #2, when processor 
accesses a portion of memory that is not local to the node it creates some network 
traffic which may cause bottleneck (col. 4, line 20-50) and to reduce traffic congestion 
by sending address packet based on address creates quick completion. 



Claim Rejections - 35 USC § 103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1-2, 4-6, 15-18, 20-22, 26 and 31-32 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Hagersten et al. (5,864,671) (Hagersten herein after) and 
further in view of Martin et al. (US 6,883,070 B2) (Martin herein after). 

As per claim 1, 4-5, 16-17, 20-21 and 32, Hagersten teaches a system (fig. 1), 



comprising: 
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a plurality of nodes (fig. 1, items 100, 102 etc.), wherein each node of the 
plurality of nodes includes a plurality of active device coupled by an address network; 
an inter-node network configured to convey communications between plurality of nodes 
(col. 1, lines 15-24 and lines 44-52). 

Hagersten fails to teach an address network in a node configured to convey 
address packets in broadcast mode and a different address network in a different node 
configured to convey address packets in point-to-point mode, but Hagersten teaches 
different nodes with different configurations (i.e. different number of processors and 
memory system per node, col. 1, lines 44-57). Martin teaches that snooping protocols 
are better for small systems (nodes) and directory protocols are better for large systems 
(col. 1, line 66 - col. 2, line 7). Martin further teaches scalable system with varying loads 
(col. 2, lines 8-33) where hybrid protocol is implemented which changes from broadcast 
to point-to-point or vice-a-versa. It would have been obvious to one having ordinary skill 
in the art at the time of the invention to utilize broadcast or point-to-point or hybrid 
protocol as taught by Martin (depending upon the configuration of the system and 
network traffic) in the system of Hagersten to improve system performance (Martin, col. 
2, lines 33-43). 

As per claims 2, 6, 18 and 22, Hagersten fails to teach non-mapping/mapping 
coherency unit, but teaches conveying all the address packets in "the nodeVthe 
different node" {this limitation "the node" (or "different node") maps to a node(s) of claim 
1, conveying address packet in broadcast (or "point-to-point") mode}, which inherently 
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teaches conveying non-mapped/mapped address packets in broadcast/point-to-point 
modes respectively in respective networks. (With respect limitation of non- 
mapping/mapping, it is not disclosed in specification how to ascertain why the 
coherency units are mapped/non-mapped, it is understood as, if there is enough space 
in the memory, the global packet is mapped and if not enough space the node may not 
map the packet in local memory). 

As per claims 10 and 26, Hagersten teaches node includes directory with 
plurality of entries corresponding to different coherency units mapped a memory 
subsystem included in the node, wherein each entry contains an indication of whether a 
cached copy of a corresponding coherency unit has been created in one or more of the 
plurality of active devices included in the node (col. 2, line 63 - col. 3, line 15, col. 3, 
lines 30-43). 

As per claims 10 and 26, Martin teaches node includes directory with plurality of 
entries corresponding to different coherency units mapped a memory subsystem 
included in the node (col. 5, lines 1-3), wherein each entry contains an indication of 
whether a cached copy of a corresponding coherency unit has been created in one or 
more of the plurality of active devices included in the node (col. 5, lines 18-25). 

As per claims 1 1 and 27, Martin teaches, when an address packet is conveyed 
by the address network in broadcast mode, the address packet is broadcast to each of 
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the plurality of active devices included in node regardless of information contained in 
within the directory (col. 5, lines 52-57). 

As per claims 12 and 28, Martin teaches, when an address packet is conveyed 
by the address network in point-to-point mode, the address packet in conveyed to a 
memory subsystem in the node {Martin teaches, memory system includes directory (see 
col. 5, lines 4-7) and when packet is conveyed in point-to-point mode the packet is sent 
to directory (col. 6, line 2), which inherently teaches sending packet to memory 
subsystem); and the memory subsystem is configured to access the directory and 
responsively send address packets to one or more plurality of devices (col. 6, lines 6-9). 

As per claims 13 and 29, Martin teaches sending packets in broadcast mode as 
well as point-to-point mode (col. 6, lines 19-21). 

As per claims 15 and 31, Hagersten teaches different access rights (col. 3, lines 
10-29) and different transactions to obtain ownership of the data (i.e. RTO or "read-to- 
own" with intent to change the data, RTS or "read-to-share") (col.3, lines 30-36). 
Hagersten also teaches that RTO changes ownership of packet with the RTO request 
(col. 3, line 65 - col. 5, line 20). Hagersten fails to explicitly teach change of ownership 
does not occur during RTS transaction (col. 5, line 50 - col. 6, line 21). The change of 
ownership (RTO transaction) of packet requires the other nodes in the network to 
invalidate their copies and send acknowledgement to requesting node of invalidation, 
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which creates some traffic in the network. As per RTS transactions, an active device 
willing to share the data but not intent to change the data and do not require ownership 
during that transaction, thus it would have been obvious to one having ordinary skill in 
the art at the time of the invention not to change the ownership of the packet during 
RTO transaction to reduce network traffic and hence improved system. 



Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 7-9 and 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hagersten et al. (5,864,671) (Hagersten herein after) and Martin et al. (US 
6,883,070 B2) (Martin herein after) as applied to claims 1-2 and 17-18 above, and 
further in view of Hagersten et al. (5,887,138) (Hagersten #2 herein after). 

As per claims 7-8 and 23-24, Martin teaches all the limitations of claims 1 and 17 
as described above. Martin additionally teaches that his mode storage unit stores an 
indication (Fig. 4, item 42) to control whether coherency requests are transmitted 
through the network by a broadcast protocol or by a directory protocol (col. 6, lines 17- 
24). Martin teaches that, based on the indication, selected coherency requests are 
transmitted through the network by a directory protocol, and other coherency requests 
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are transmitted through the network by a broadcast protocol. (The limitation of claims 7 
and 23 in the instant application) 

Martin, however, does not expressly teach that the coherency mode storage unit 
stores a plurality of additional indications to control which protocol should be used nor 
that an address of the request is one of the indications used to dictate the transmission 
protocol, as is claimed in claims 8 and 24. 

Hagersten #2, (5,887,138), does teach these limitations, disclosing a 
multiprocessing computer system which includes a plurality of processing units (fig. 1 , 
item 16) with individual caches (fig. 1, item 18), a shared memory (fig. 1, item 22), a 
point to point network (fig. 1, item 14; also Col. 7, line 10) connecting the components, 
and a system interface (i.e., mode storage unit) which determines the transmission 
protocol (fig. 1, item 24; fig. 3; Col. 5, lines 18-24). Hagersten's system uses multiple 
coherency protocols depending on several indications, including whether a coherency 
request is directed toward a local or global address. Hagersten discloses that his 
system interface uses several indications to determine the protocol used, namely: 

Whether the address is local or global (Col. 5, lines 21-25); whether there is a 
copy of the requested memory block in additional local memories in other global 
units (Col. 5, lines 21-25); and the access rights of the unit in question. (Col. 16, 
lines 22-28) 

Hagersten #2 discloses that his system interface stores: 

Translations from local to physical addresses, comparing several bits from the 
requested address to information stored in the interface (Col. 13, line 59 to Col. 14, 
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line 3); and information in an MTAG table (68, Fig. 3) that is used to determine 
access rights. 

These indications are used in the determination of the protocol to be used (Col. 16, 
lines 10-25) 

At the time of the invention it would have been obvious to a person of ordinary skill 
in the art to modify the system of Martin to include the storage of multiple indications for 
protocol differentiation based on local / global address. 

The suggestion for doing so is taught by Hagersten, on Col. 4, lines 20-50. The 
distributed memory architecture format sometimes used for multiprocessor systems can 
cause network congestion, creating a bottleneck. When a processor accesses a portion 
of memory that is not local to the processor's own node, it must create some network 
traffic. As lines 32-40 note, coherence requests directed to a shared memory segment 
local to the processor's own node operate at a much higher bandwidth than requests 
directed over the network to a memory segment that is not local. Therefore, it would 
have been obvious to try to find a way to decrease the disadvantage that non-local 
coherence requests experience. A logical conclusion would be that the protocols that 
work well for local requests might not work well for non-local requests, because they 
create a bandwidth problem. Martin, in Page 1, Par. 7, notes that certain protocols that 
work quickly for small systems are not as desirable for large systems because they 
create a lot of network traffic, and that other protocols, while slower and more complex, 
(lines 3-4) use less bandwidth and would be better for use in non-local requests sent 
over a network. 
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Therefore it would have been obvious to modify the system of Martin by adding the 
limitations of Hagersten described above to create a system that has the advantage of 
quick request completion for both local addresses and non-local addresses, to obtain 
the invention as specified in claims 7-8 and 23-24. 

As per claims 9 and 25, Martin teaches changing conveyance mode of packet 
based upon bandwidth utilization (col. 7, lines 10-40). Thus, Martin inherently teaches 
dynamically updating the indication that address packet specifying a given coherency 
unit can be transmitted by different coherency modes at different times. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaushikkumar Patel whose telephone number is 571- 

272- 5536. The examiner can normally be reached on 8.00 am - 4.30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 571-272-4210. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Kaushikkumar Patel 

Examiner 
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